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(54) yCTPOflCTBO fl/lfl BbinPAB/lEHHfl 
OECAflHOI/1 KO/lOHHbl 
(57) M3o6peTeHne othocmtc* k He<t>T«HOM m 
ra30B0« npoM-CTM m npeAHaaHaneMO a/i« bw- 
npasneHMR o6caAHoti ko/iohhw (OK). Ue/ib - 
noBWiueHne. MaAexHocni pa6oTu ycTp-sa 3a 
cneT npeAOTBpameHMJi ero 3aK/iMHMBaHM» b 
CKBa.^KMHe npw OAHOBpeMeMMOii 3kohomhm 
3Hepropecypcoa 3a CMeT o6ecneMeHna bo3- 
moxmoctm yMeHbUjeHHn Kpyramero MbMCHTa. 

3Toro Kopnyc (K) 1 ycTp-sa MMeeT kommmc- 
CKwe npflMyK) m o6paTHbie Hanpaa/ifliotUMe. a 
Ha ero HapyxHow noBepxnoc™ Bwno/)HeMw 
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Ko/ibiieBofl naa 2 m paAna/ibHbie na3w 10. Jlo- 
c/ie^HMe MMetOT b nonepeMHOM ceMemin K 1 
paBHOMepHOM3MeH»K)iuyK)Cfl rny6wHyA/Jfl pa- 
Awa/ibHoro nepeMeiqeHMJi poamkoo (P) 5 m 6, 
KOTopwe pa3MemeHbi b na3dx 10 c bo3mo>kho- 
CTbio paAwa^bHoro nepeMemeHMA. B KO/ibue- 
bom naay 2 noc/ieAonaTenbHo c 

B03MO)KMOCTbK) BpatUeHMfl OTHOCMTeAbHO npO* 

AOAbHOM ocm K 1 ycTaHOB/ieHW KOAbua 3, 4 m 8 
c nasaMM 9 Ha o6pameHHbix Apyr k Apyry no- 



BepxHocT»x. rAe pacnoAoxenw BucTynw, J\nw- 
Ha nasoB xo/ieu 3. 4 m 8 b nonepesHO* nnocKo- 
CTM K 1 paBMd Be/lMHMHe paAMa/ibHoro 
nepeMCineHMP P 5 m 6. MexcAy KOAbqaMM 3. 4 

M 8 C B03MO)KHOCTbK> BpaiijeHMP BOKpyr CB06H 

ocm pa3MetneH BTopoft p»A P 5 m 6. B c/iyvae * 
CMflma OK Ha k3kom-to ee ysacTxe no BceMy 
nepuMeipy BbinpaaneHne OK 6yAeT ocymecT- 

BAflTbCfl HenOCpeACTBeHHO BCeMMMeTbipbM* P 

5 m 6. 4 ma. 



!43o6peTeHwe othocmtca k necJrraHoti m 
ra30BOM npoMUUi/ieHHOCTM. d MMeHHO k ycT- 
poiiCTBaM A^n Bwnpao/ieHMfl o6c3Ahom koaoh- 

HU. 

Ue/ibK) M3o6peieMuji nBAaeTCfl noauiue- 5 
nwe HaAOKHOdM pa6oT« ycTpoiiCTBa 3a cmst 
npeAOTapaiueHHq ero 33K/inHviBaHun o cxBa- 
>KMHe npn OAHOBpeMeHHoii 3KOHOMUM aHepro- 
pecypcoo 33 cneT o6ecneMeHwn yMeHbujeHnq 
KpyT^mero MOMeHTa. 10 

Ha <J>nr. 1 cxeM3TMMH0 M3o6paxeHo npeA- 
naraeMoe ycTpofiCTao; na 4>vir. 2 - pa3pe3 A-A 
ha <t>nr. 1; Ha $mi\ 3 - pa3pe3 B-6 Ha tyw. 1: 
Ha 4>Mr. 4 - TpaexTopMM nepeMemeHMi/i oceii 15 
Bpameniifl jpo/WKOB, ncpexaTbiBaiomMxcB no 

XMHTOM M HCCMHTOW CTeHK3M o6C3AHOM KOAOH- 
Hbl. 

YCTPOWCTBO COCTOMr M3 UMAMHApM^ecKOro 

MMeioiuero KQHMMecxyio npaMyio m o6paTHy»o 20 
HanpaanniomyK) xopnyca 1. Ha HapyxHOfl no- 
oepxHOCTM KOToporo Bbino/iHeH KO/ibueeoii 
ha3 2. rAe nocneAOBaTe/ibHO pa3MemeHbi um- 
nMMAPHMecKHe KOAbua, sepxHee 3 m HMXHee 

4, M6)KAy XOTOPUMM yCTaHOBAGH W C B03MOW- 25 

Hoctb'K) BpameHMfl Boxpyr CBoert ocm BepxHMfi 

P»A POAMKOB 5 M HMttHMM p«A POAMKOB 6, CH36- 

>KeHHbix pa3MeiueHHWMM b Bepxneft m HMxnefi 

M3CTAX H3 MX TOPUOOWX nOBepXHOCTflX BblCTy- 

naMM 7. Mex<Ay BepxHMM m hmjkhmm p»a3mm 30 
po/inKOB ycTaHooneno cpeAnee uuamhapmmc- 
CKoe xonbMo 8. BepxHee 3. cpeAnee 8 m hmx<- 
Hee4 uM/TMHAPMMecKMe Konbua BbinonneHw c 
na3aMM 9 Ha o6pameHHbix APyr k Apyry nosep- 
xhoctax. rAe pacnoAoxenw ewcTynu 7 poam- 35 
kob. Po/imkm 5 m 6 ycTaHOB/ieHW b na3y 2 m 
paAnanbHux nasax 10 xopnyca. ria3bi 10 xop- 
nyca mmck>t b nonepesHOM ceseHMM Kopnyca 
paeHOMepHo ii3MeH»ioiuyiocfl rny6MHy ot bm- 
CTynoa 11 k BnaAMHaM 12 ai« paAMa/ibHoro 40 
nepeMeuieHMn ponnxoB. Ko/ibua 3, 4 m 8 ycTa- 

HOBneHbl C B03MO>KHOCTbK) BpatUeilMfl OTHOCM- 

TenbHo npoAonbHofi ocm Kopnyca. a A^wna 
na30B 9 KO/ieu b nonepenHOM nnocKocm Kop- 
nyca paBHa paAvia/ibHOMy nepeMemeHMK) po- 45 
/)mkob. B xopnyce BbinonweH oceaoti xaHan 13. 



YcTpoftCTBO paSoTaeT c/teAyK)iHMM o6pa- 

30M. 

YcTpoiiCTBO Ha tconoHHe 6ypn/ibHbix Tpy6 
cnycxaiOT b CKBaxuHy n npM aoctmxcchmm mm 
BepxneM rpaHMUw CM»Toro ynacTxa o6caAHOfl 
KO/iOHHw*cnycK npeKpamaiOT. 3aTeM OMent 
MeA/ieHHo Bpama»OT xonoHHy 6ypM/ibHwx 
Tpy6. Echm KO/iOHHa Tpy6cao6oAHO Bpatuaer- 
c» 3to yK33waaeT Ha to. mto phaw po/imxob 
BepxHMCi 5 m HW5KHMM 6 (<()Mr. 1 -4) eiue ne 

B3dMMOA€MCTByK)T CO CMRTblM yvaCTKOM o6* 
C3AH0M KOnOHHbl. He3H3MMTe/1bHO yBCAMMMB 

rny6MHy cnycxa ycTpoMCTBa, BHOBb apaiuaioT 
Ko/iOHHy 6yp.MAbHux Tpy6. AanbHeMiUM^ cnycx 
ycTpoiiCTBa npexpaiuaioT b tom cnynae. ecmi 
npM apaiueHMM koaohhw Tpy6 B03HMKaeT co- 
npoTMBneHMe ee spaiueHMto. mo CBMAeTe/ibCT- 
ByeT 06 ynope poamxob ycTpoMCTBa b cm»tu« 
yMacTOK o6caAHOM koaohhu. nocAe 3Toro co- 

3A3K>T UMpKyAflUMK) npOMblBOMHOM XMAKOCTM 

b CKBd>KMHe, KOTopan npoxoAMT nepea ocesoA 
xanaA 13 Kopnyca 1 m noc/ie euxoAa M3 Hero 
OMUBaeT poamkm m cnoco6cTByeT mx oxAa>cAe- 

HMK>. flpM BpameHMM KOAOHHbl 6ypMAbHblX 

Tpy6 BpamaeTCR xopnyc 1 ycTpoMCTBa. npM 

3T0M pOAMK, H3X0A3U4MMCn BO BndAMHe 12 pa* 

AnaAbHoro na3a 10 Kopnyca (<|)Mr. 4), oxa3UBa- 
e-rcfl npMKdTbiM OAHoepeMeHHo k cmrto^ 
CTenxe o6caAHOM koaohhu m Any paAuaAbHOro 
na3a Kopnyca. B pe3yAbTaTe sero npoMexoAMT 
nepexaTbiBaHMe poAMxa no ynoMHHyrwM no- 
eepxH0CT«M o6caAHOM koaohhw m xopnyca yc- 
tpomct aa. B to xe speM» poamk. 
pacnoAO>KeHHbirt c npOTMBOnOAOXCHO* CTopo- 
hw Kopnyca 1. ynMpaeTca b necMPTyK) CTenxy 
o6caAHOM KOAOHHbl m nepexaTweaeTcn oaho- 
speMeHHo no 3tom noBepxHOCTM m Any paAw- 
aAbHoro na3a xopnyca. npM 3tom 
nanpasAeHMe nepexaTbiaaHMw poamkob m Bpa- 
meHwe. CBR33HHWX c hmmm BepxHero, cpeAne* 
ro m HMKHero umamhapmmcckmx KOAeu 3, 8 m 4, 
coanaAaeT c nanpasAeHMeM apaiueHMR xopny- 
ca 1 ycTpoMCTBa. B npouecce nepexaTWBaHMw 
Poamxob no Any paAuaAbHoro na3a 10 ohm m3 
anaAMHw 12 nepeMemaKHCH Ha aeptuMHy 11, 

MTO COnpOBOKAdeTCft npMHyAMTeAbHblM Bbl- 
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.AonxeHHeM po/iUKOB H3 xopnyca noA aghct- 
eneM B03HUK3K>mero 6oxoBoro (Bbinpao/iflK)- 
mero) ycMnm?. ripw BUABHxenuw po/wkob mx 
BucTynu 7 nepeMemaiOTCA no na3aM 9, koto- 
pwe npeflycMOTpeHw b Kontuax 3, 4 w 8. npw 5 
3tom TpaenTopMB nepeMemeHwa ocm apame- 
hm» ^o/iMKa, nepexaTuaaiomerocH no HecMa- 
tom creHKe o6caAHo£i ko/iohhu, 6yAeT MMen, * 
bma OKpyxHocTM, noxaadHHOu Ha $wr. 4 
cn/ioujHOM /iMHueft. ueHTp kotopom coonaAaeT 10 
c ueHTpoM o6c3ahom ko/iohhw. Ocb xe Bpa- 
iqenMs po/iMKa, nepexsTbiBsiotnerocn no cma- 
tom deHKe KonOHHbi h BwnpaonflKDuuero ee, 
6yAeT nepeMeu;aTbc» no napa6o/iwsecKo* 

TpaeKTOpMM, KOTOpa« nOK333Ha Ha TOM xe <J)M- 15 

rype nyHKTHpHow /iMHuew. 3to npowcxoAWT 
M3-3a Toro, mto ycii/iwe, Heo6xoA«Moe a/i* bu- 
npaB/reHM5? CMHToro y^acTxa o6c3ahoA xonoH- 
hw BcerAa MeHbuje yen/ma, neo6xoAHMoro 
A/in nepBUMHOM Ae<t>opMamw tom xe ko/iohhw. 20 
Po/imk, nepexaTwaaiomiiMcn no HecMHTow 
CTenxe o6caAHOii ko/iohhu. nepeMemaacb M3 
BnaflMHw 12 Ha aepuiUHy 1 1 AHa paAwa/ibHoro 
na3a. oTOABHraeT xopnyc 1 ycTpowcTaa ot ne- • 

CMRTOM CTeHKH B CTOpOHy CMflTOW. BuAawxe- 25 

Hue po/iKxoe M3 Kopnyca npexpamaeTca 
nocne AOCTwxeHMfl mmm sepmuH 1 1 Ana paAw- 
a/ibHoro naaa. MaxcuMa/ibHoe paccToflHwe. na 
•coTopoe nepeMeujaeTC* po/itfx. ounpaB/iflio- 
iuhm CM«Tyio CTe*Ky o6caAHOM ko/iohhw. 6y- 30 
act paaHO cyMMe paccToaHurt. Ha xoTopue 
BWABurawTca 113 Kopnyca ynoMHHyruw w npo- 
TMso/ie>KaiunM eMy po/mkw. B c/iynae cmatmh 
oScaAHOM ko/iohhu na xaxoM-To eeysacTxe no 
BceMy nepuMeTpy ewnpaB/ieHwe ko/iohhu 6y- 35 
Aer ocymecTB/wbC» HenocpeACTBeHHo Bce- 

MM SeTbJpbMfl pOTlUKSMM, TdKMM o6p330M, B 

npouecce OAHoro o6opoTa Kopnyca 1 ycipow- 
CTaa BbinpaB/ineTcn ynacTOK o6c3ahom ko/ioh- 
hm» paBnurt no A/iMHe cyMMapHotf BucoTe 40 
Bepxnero m HMxnero p«aob po/imkob. bu- 
npaB/ieHua HMxe/iexamux cmatwx y^acTKOB 
o6caAHOM ko/iohhu ycTpowcTBO AonycKaK>T m 
noBTop»K)T onucaHHbie onepauwu. 

(1 p m m e p, flonycTHM o6caAHa» xo/iOHHa 
AnaMerpoM 299 mm (Mapxa cTa/iu K, TomuMHa 
CTeHKM 12 mm) cm»t3 na r/iy6wHe 3000 m. 
Tpy6 Taxow npoMHocTM HapyxHoe AaB/ieHue. 
npu kotopom nanpaxeHwe b rene Tpy6w aoctm- 50 
raeT npeAe/ia TexyHecni. paano 130 kI"c/cm 2 . 

3TO 3H3MMT. MTO A«» CMBTMS1 o6C3AHblX KO/)OHH 

yKa3anHow npoMHocTM aoct3tohho napyxHoe 
AaB/ienwe nopj?AKa 130 Kf c/cm 2 . aunpaB- 
zieHMfl t3kwx ko/iohh Tpe6yeTcn TaKxe Aaa/je- 55 
Hue (m/im 6oKOBoe BbinpaB/tqioiMee ycunne) 0 
npeAe/iax 130 xrc na xaxAbi^ KaaApaTHbii^ 
caHTHMeTp KOHTdKTa pa6oMero 3/ieMeMTa (0 
A3hhom c/iynae po/imkob ycTpoCiCTBa co cma- 

TOlS CT6HKOP1 06C3AH0ii KO/10HMW. 



ycTpowCTBO cnycxaeTCfl Ha rny6nfiy 3000 
m Ha 6ypwnbHOM Ko/ionne A^aMeTpoM 140 mm 
(Mapxa CTa/iM K, TO/>mnHa ctchkm 10 mm), ripw- 
BeAeHHww sec 1 nor. m t3kom ko/iohhw paBeH 
Pnp = 38.8 kTc/m. npeAen TexyMecTM Ore* - 
5000 Krc/CM 2 . 

Bee scew 6ypnnbHofi ko/iohhu 6yAeT 

P = 38,8 -3000 = 116400 xrc. 

npn K03<t>(t>MuneHTe 3anaca npowHocm 
K = 1.3 

«Aon. j^-r =3846 Kfc/CM^ 



C7np =/"£+3rL: : 



(1) 



Sce«i-fpy6w 
. SceM.Tpy6w = 40.7CM 2 . 

^=-^|?r=2860 Krc/cM 2 . 

MOMeHT COnpOTWB/ieHMH KpyMeHMK) 

. . W-i#- 3 -(1"« 4 ): 
„_d _0.12_ nn c 

rfle D m d - cootbctctbshho Hapyxoiufl m 
BHyrpeHHMM AMaMeTpw 6ypMiit,HOM ko/johhu. 
m: 



w = 3.14.0,143 (t 0864) = 



= 0,000244 m 3 = 244 cm 3 

143(1) 



3r2ac = 



r »cac = y ^Tnp -(;h 2 : 
' 3 

r ^ M - / 7 T~ 

* aC ~ W ~ gnp-CTj 
V 3 

OTxyAa AonycTHMuw momcht. c KOTOpbiM 

MOXHO CKpyMHBdTb 6ypM/lbHyK) XO/IOHHy A^» 

npuBCAeHMfl ee bo Bpamenne. 6yAeT 

M=w y r ^ : rf 2 H r211 /3846 '-2860 r 
=361120 xr 3 -cM = 3611xr'M. 3 
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Torfla yen/we. B03Hw<aiomee ot aioro mo- 

M6HT3, COCT3BMT 

Q ^W^S^ 40573 KPC ' 

2 

Tf\eD\- MapyxHWM AwaMeTp Kopnyca ycTpofl- 
CTBd (M3roTaB/iMBaeTCR via YBT AwaMeipoM 
178 mm), m. 

ripu BbicoTe oAHoro po/iMKa 100 mm. A^a- 
MeTpe 40 mm m BWA8n>KeHnn KaxAoro po/wxa 
M3 Kopnyca ycTpoiiCTBa Ha 5 mm nnomaAb koh- 

T3KT3 SkOM, PO/1MKOB CO CM»TOii CTCHKOfi 0&" 

caAHOrt KO/iOHHbi 6yAeT M3MeHnTbcn ot 1 ao 
145 cm 2 . 

BoKoeoe BbinpaB/in»oiuee ycunne, co3A3- 
aaeMoe ycrpowcTBOM, paBHO 

n - Q 

okom 

3to ycM/iwe no Mepe BUABuweHHfl ponn- 

KOB M3 KdHdBKM KOpnyca VCTDOMCTB3 6vflCT 
Vl3MeHflTbC» OT 40573 AO 280 Kfc/CM 2 .HTO 

3H3MMTent>H0 npeBoexoAHT ycM/iwe. Heo6xoAM- 
Moe Ai» BbinpaeneHHH paccMaTpviBaeMov) 

CMflTOti 06caAHO« KO/IOHHW. 




cpup.2 



O o p m y n a n3o6peieHHfl 
YcTpoMCTBO air BbinpaeneHun o6c3Ahom 
KonoHHw, BK/nonaiOLMee Kopnyc c kohmmcckh- 
mm npflMOft m o6paTHOM Hanpaa/ifl»oiuMMM m 

5 KO/ibqeBbiM na30M Ha napywHOfl noBepxHo- 
cth, noc/ieAosaTe/ibHo ycTaHOB/ieHHwe e 
KO/ibueaoM na3y Kopnyca xo/ibua c naaaMM Ha 
B33HMH0 o6paiAeHHbix nosepxHOCTax, yCT3- 
HOB/ieHHwe na Kopnyce Me*Ay KO/ibuaMH c 

10 B03M0*CH0CTbK> BpameHua pOHMKH c BucTyna- 
mm b Bepxnefl h HHxcHeA MacTnx. pacno/ioxen* 
HbiMu b naaax Koneu, oT/iMsaioiueecR 
TeM, mto. c ue/ibio noBbiujenvin hbagxchoctm 
pa6oTbi ycTpofiCTBa 3a cneT npeAOTBpatueHWfl 

15 ero 3axnMHMBaHn» b cKBawwHe npw OAHOBpe- 
MeHHOM 3kohomhm SHepropecypcoB 33 CMeT 
d6ecneweHu« yMeHbiueHMfl xpyTaiueroMOMeH- 
T3, Ha HapyacHoa nosepxHOCTM Kopnyca bw- 
no/iHeHW paAManbHbie. naau. wMe»mne b 

20 nonepennoM ceMeHuw xopnyca paaHOMepno 
H3MeHAiouiyiocR rny6nHy ai« paAwa/tbHoro 
nepeMemeHMA poawkob, npvmeM po/mxvt paa- 
Meiuenbi b paAvia/ibHwx naaax xopnyca c 
B03M0>KH0CTbK> paAua/ibHoro nepeMeiue- 

25 HMfl. KO/1bUa yCT3H0B/ieHbl C B03MOXHOCTbK) 
BpameMWfl OTHOCMTe/lbHO npOAOHbHOM OCM 

Kopnyca, a nnv\Ha nsioa Konen b nonepeiHoft 
n/iocKOCTM Kopnyca paBHa BenuswHe paAna/ib- 
Horo nepeMemeHun po/ivtxoB. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. I; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re \ 
= 38.8 kgf/m, the yield stress is c y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

i> = 38.8-3000 = 116,400 kgf. 

For a safety factor K = 1 .3 

^^ = ^ = ^-°=3846kgf/cn^ 



a„ m =V^*L; 0) 



cr„ = 



c 

iP/'ps trass sction 



°" = " 40.7 
The torsional moment of inertia is 



Spipe cross section ~ 40.7 cm^ ; 

116400 



= 2860 kgf /cm 2 . 



W 



16 v > 



a = — = —— = 0.86 
D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 



From(l) 



16 

= 0.000244 m 3 = 244 cm 3 . 



hen ] 3 

M _ L 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



M = wj^-^- =244| 



3840-2860 



3 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 

M 3611 f 

D, 0.089 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

dstraghtening "" c 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgtfcm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs in the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming in the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 

[figures under columns 7 and 8] 

[see Russian original for figure] 



A-A 

[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 



Page 8 



1663180 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
IOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1 686125 Al 
Patent 1677248 A 1 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY, HOUSTON. TX 77010 TEL 713 650-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
id and for the Slate of Texae 
My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



l£3 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





INES OR MARKS ON ORIGINAL DOCUMENT 



